Pharmacokinetics and in vivo delivery of curcumin by copolymeric mPEG-PCL micelles.
Curcumin (CUR) has been associated with anti-inflammatory, antimicrobial, antioxidant, anti-amyloid, and antitumor effects, but its application is limited because of its low aqueous solubility and poor oral bioavailability. To progress the bioavailability and water solubility of CUR, we synthesized five series of mono methoxy poly (ethylene glycol)-poly (ε-caprolactone) (mPEG-PCL) diblock copolymers. The structure of the copolymers was characterized by H NMR, FTIR, DSC and GPC techniques. In this study, CUR was encapsulated within micelles through a single-step nano-precipitation method, leading to formation of CUR-loaded mPEG-PCL (CUR/mPEG-PCL) micelles. The resulting micelles were characterized further by various techniques such as dynamic light scattering (DLS) and atomic force microscopy (AFM). The cytotoxicity of void CUR, mPEG-PCL and CUR/mPEG-PCL micelles was compared to each other by performing MTT assay of the treated MCF-7 and 4T1 cell line. Study of the in vivo pharmacokinetics of the CUR-loaded micelles was also carried out on selected copolymers in comparison with CUR solution formulations. The results showed that the zeta potential of CUR-loaded micelles was about -11.5mV and the average size was 81.0nm. CUR was encapsulated into mPEG-PCL micelles with loading capacity of 20.65±0.015% and entrapment efficiency of 89.32±0.34%. The plasma AUC (0-t), t1/2 and Cmax of CUR micelles were increased by 52.8, 4.63 and 7.51-fold compared to the CUR solution, respectively. In vivo results showed that multiple injections of CUR-loaded micelles could prolong the circulation time and increase the therapeutic efficacy of CUR. These results suggested that mPEG-PCL micelles would be a potential carrier for CUR.